Down-regulation of matrix metalloproteinase-9 by pyrrolidine dithiocarbamate prevented retinal ganglion cell death after transection of optic nerve in rats.
To investigate the effects of pyrrolidine dithiocarbamate (PDTC), a nuclear factor κ-light-chain-enhancer of activated B cells (NF-κB) inhibitor, on the expression of matrix metalloproteinases (MMP) and MMP-mediated apoptosis in retinal ganglion cells (RGCs) following the transection of the optic nerve (ON) in rats. The ON of adult male Sprague-Dawley rats was transected. The expression of MMP-2, MMP-9, and NF-κB was measured by Western blot analysis and immunohistochemical analysis following transection. In situ zymography was also performed to localize gelatinolytic activity in the retinas. PDTC was injected intravitreally immediately following transection of the ON to evaluate the effect on the expression of NF-κB and MMP as well as its anti-apoptotic effect and neuroprotective effect on RGCs. Significant up-regulation of MMP-9, and NF-κB was observed 7 days post-transection; however, this was not observed for MMP-2. PDTC at concentrations of 0.5 mM suppressed the up-regulation of MMP-9 and NF-κB, inhibiting gelatinolytic activity in the RGC layer. Meanwhile, far fewer apoptotic RGCs were detected and more surviving RGCs were preserved in PDTC-treated retinas 7 days post-transection compared to retinas in the control group. However, this kind of neuroprotective effect was not significant at 14 days post-transection. This study demonstrated that PDTC, mediated in part through the down-regulation of MMP-9, could contribute to delaying the death of RGCs following transection of the ON.